Vertical and horizontal electric fields associated with lightning are of importance because they are responsible for inducing voltages on overhead power distribution and telecommunication lines. In some circumferences, the horizontal electric field is more important than the vertical electric field in inducing voltages on those overhead lines even though the horizontal field is much smaller than the vertical field. There are only a few reports of measurements of the horizontal electric field associated with lightning. This fact indicates that it is difficult to measure the lightning-associated horizontal electric fields with a reasonable accuracy. In this paper, a simple system for measuring a transient horizontal electric field along the surface of lossy ground is tested. Figure 1 shows the proposed system that is located near a vertical wire of length 4 m excited at its bottom by a pulse voltage generator in series with a 0.5-kΩ resistor. The proposed system comprises two vertical conducting probes of length 0.5 m driven into ground, two series resistors of 0.5 kΩ connecting the tops of the two vertical probes, and two voltage probes used for a differential mode. The separation between the two vertical probes is set to d = 0.25 m. The ground conductivity, evaluated by Wenner's four-electrode method, is σ = 26.5 mS/m. Transient horizontal electric field E h is evaluated as the voltage difference V h between the two vertical conducting (11) 2 FDTD Table 2 . Peak values of FDTD-calculated horizontal electric field for the configuration shown in Fig. 6 both in the presence of the simple measuring system and in its absence. Table 3 . Dependences on ground conductivity of peak values of FDTD-calculated horizontal electric field for the configuration shown in Fig. 6 both in the presence of the simple measuring system and in its absence.
10 ns = 0.5 m × 2 × ε 
